Abstract
Introduction
Partnership and collaboration are parts of the approaches that are being used these days by researchers and scholars to investigate and offer solutions to numerous global climate change challenges and the risks and vulnerability they present (Fraser et al., 2011) 
. Against this backdrop, "the Southern African-Nordic Centre (SANORD) is a partnership of higher education institutions from all the Nordic countries and southern Africa. Its primary aim is to promote multilateral research cooperation on matters of importance on the development of both regions. SANORD is committed to advancing strategic, multilateral academic collaboration between institutions in the two regions, seeking to address new local and global challenges of innovation and development" (SANROD, 2013).
Risk and vulnerability are closely linked together, especially when discussing issues relating to global climate change and how to mitigate and adapt to the risks posed by the unstable bizarre weather events. Changes in the climate, being emerging issues, they present various challenges, Brooks (2003) writes that "the study of the vulnerability of human and natural systems to climate change and variability, and of their ability to adapt to changes in climate hazards, is a relatively new field of research that brings together experts from a wide range of fields, including climate science, development studies, disaster management, health, social science, policy development and economics, to name but a few areas. Researchers from these fields brought their own conceptual models to the study of vulnerability and adaptation, models which often address similar problems and processes using different languages.
Somehow researchers from all these different backgrounds must develop a common language so that vulnerability and adaptation research can move forward in a way that integrate these different traditions in a coherent yet flexible fashion, allowing researchers to assess vulnerability and the potential for adaptation in a wide variety of different contexts, and in a manner that is transparent to their colleagues."
Weather connotes the day-to-day atmospheric or meteorological conditions (temperature, moisture or humidity, response" (Davis, 2011 (Davis, 2011) .
Vulnerability as a concept has found a place in the climate change discourse among scholars and researchers who are studying the impacts of climate change on humans and ecosystems. Because of the unique space occupied by this concept in providing solution to the devastating impact of climate change, Hans-Martin and Klein (2006) (Shukla, 2003) . "Vulnerability is a function of the character, magnitude, and rate of climate change and variation to which a system is exposed, its sensitivity, and its adaptive capacity" (Hans-Martin, 2007) . The assessment of vulnerability includes a measure of exposure to risk factors and sensitivity to risk factors. Together these constitute potential impact of such risks, and the capacity to manage and respond to those risks (Davies et al., 2010) .
The African continent has been highlighted as particularly vulnerable to global change, especially to climaterelated stressors since a large portion of people on the continent are experiencing multiple development stresses; notably poor service delivery, low quality of live, poverty, poor and fragile infrastructure, inadequate supply and infrastructure of water and energy, complex disease burden and food crises (Black et al., 2008) . Environmental change, drought and land degradation add to this vulnerability (Turner et al., 2007) . Turner et al. (2007) point out that "as with estimates of land transformations and alterations, there is little doubt that human activity usurps a large proportion of terrestrial net primary productivity, but the uncertainty in the estimates remains large."
According to Thomas et al. (2008) , the poor in rural areas will be hardest hit and will suffer a lot. Agricultural production remains the main sources of livelihood for rural communities in Africa, providing employment to more than 60 percent of the population and contributing to about 30% of the gross domestic product (Diao et al., 2007) . Scientific studies have shown that agriculture is inherently sensitive to climate conditions and is one of the most vulnerable sectors to the risks and impact of climate change (Kelly and Adger, 2000) . Hence, an adverse effect on agriculture due to climate change would drastically worsen the livelihood of rural people (McGuigan et al., 2002) . Most of the SADC region is expected to become warmer and drier with climate change (Nhemachena and Hassan, 2007) . This will certainly impact negatively on food production and the livelihood of the poor since the SADC region is over-reliant on rain-fed agriculture for food production and it has a large poor rural population, relatively undiversified economies and poorly developed infrastructure (Adetula, 2011) .
The global community, at the Conference of the parties (COP 17) meeting of 2011 confirmed the importance of developing comprehensive responses to the problems of climate change (Chevallier, 2011) . This entails the establishment of capacity and systems for monitoring, predicting and identifying vulnerability hotspots and then developing and implementing effective mitigation and adaptation measures (Roberts, 2008) . In response to the South African situation, the Department of Science and Technology funded several initiatives including the establishment of Regional Risk and Vulnerability Assessment Centres (RVAC) at rural universities in South Africa (Vogel et al., 2010) .
While the central focus of this paper is to present an overview of the RVAC at the University of Limpopo and possible areas in which RVAC can collaborate with other members in the SANORD Partnership, it also provides the overarching rational and context in which such centres are expected to function and contribute meaningfully on how to assist the rural poor and farmers to adapt to the climatic risks. Other important activities within RVAC especially regarding research and demonstration are also highlighted and analysed.
The Rational for Establishing Risk and Vulnerability Assessment Centres
In South Africa, government and various departments are taking steps and measures that will assist the poor community in coping with climatic risks and reduce their vulnerability ( Bryan et al., 2009) . To this end, the Department of Science and Technology (DST) in South Africa has come up with a Ten-Year Innovation Plan (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) and the focus will be to use contemporary science and technology to address major challenges of global climate change and the attendant risks and vulnerability (Bryan et al., 2009) . Therefore, Climate change problems are addressed as part of three Grand Challenges Programmes namely; Space Science and Technology, Global Change, and Human and Social Dynamics (Kaplan, 2008 
enhance its research and modelling capabilities to anticipate the complex consequences of change and its impact on the dynamics of individual and social behaviour (decision-making, risk-taking and adaptation) at all levels; have better understanding of the cognitive and social structures which create and define change; and help people and organisations better manage profound or rapid change."
It is pertinent to point out that South Africa climate change is embedded within a much broader context of societal change influenced by other non-climate change factors (Adger et al., 2002) . Various initiatives have been launched to implement actions based on these Grand Challenges. South Africa has launched the South African Risk and Vulnerability Atlas (SARVA) with the main aim of "assisting decision-makers in identifying risk, planning and mapping a future, which would be more resilient to the changing climatic conditions in the country" (Van Der Merwe, 2010) . The atlas will be a platform to drive research and disseminate research information from research community on most of the pressing vulnerability and risks areas and collect data to be used for analysis and possible adaptation and mitigation interventions (Seely et al., 2008) . The scope therefore extends to and covers areas such as the impact of climate change on water, agriculture, human health, coastal zones, biodiversity, commercial forestry and land use (Van Der Merwe, 2010) . For effective and reliable data collection, the Atlas needs to be updated regularly based on the latest data and findings. To this end, capacity building for decision-makers in order to grasp the scientific readings and understanding of the Atlas is essential for effective use of the data to collect results and findings that will be used for policy-making and planning for appropriate action (Kraak and Ormeling, 2011) . In recognition of the unique challenges faced by the most vulnerable people in rural areas, the DST funded the establishment of regional Risk and Vulnerability Assessment Centres (RVAC), strategically located at rural based universities such as University of Limpopo, University of Venda, Walter Sisulu University, University of Fort Hare and the University of Zululand. These universities are located in predominantly rural environments in the Limpopo, Eastern Cape, and KwaZulu Natal Provinces. The aim of establishing the centres is to assist rural based universities to enhance their capacities and capabilities by conducting research and collecting data in the area of climate change and environmental changes and use them to assist the local communities and others to respond to climate changes related challenges (van Aalst et al., 2008) . SARVA was chosen for funding because much of the data is spatial, and needs to be in order to satisfy the requirements of local adaptation, particularly for ease of use in solving local risks and vulnerability facing the rural poor (O'Keeffe et al., 2009) .
These centres will engage in a wide range of research activities and issues relating to mitigation and adaptation to climate change under the stewardship of local university experts in identifying risks and vulnerability. This will result in useful and meaningful solutions to various activities and evaluations and assessments of how the data collected and findings are having impact on the social economic livelihoods of the rural people and more importantly, provide holistic assistance to the local and rural community based on what the Atlas was established to do and achieve. Scientifically, the centre will "develop appropriate 
that can improve their developmental potentials in the context of global change). The third cluster is Water and consists of subprojects: fish health, water quality, Olfants river forum (Determine the impact of water variability, water pollution and contaminated fish on human health and aquatic ecosystem in general. The Olifants river to be used as a model). The fourth cluster is Food security which looks at livestock, indigenous crops, bio-technology, and agribusiness (Improve food security in rural areas through developingof UL's capacity in enhancing agricultural productivity, focusing on; improvement of indigenous chicken breeds, introducing more drought resistant indigenous crop varieties, biotechnology related to aforementioned, improved production and marketing methods, integration of food security issues in development interventions through sustainability assessment. The population has developed significant levels of chronic disease risk factors, despite living in an area under poor socio-economic circumstances). The Fifth cluster is Public health, research on infectious diseases (Developing effective intervention models for Health problems and health promotion among health care workers Social aspects of HIV/AIDS in children)."

Collaborations
RVAC's research activities are transcidisciplinary in nature hence the centre works with virtually all faculties and departments within the university. At the international level, RVAC is currently collaborating with the international and national organisations and is working towards expanding its networks within and outside of African continent.
KLIMOS Climate and Development (KLIMOS)
KLIMOS, is a Flemish interdisciplinary and university research platform working on the integration of climate change and environmental sustainability in development interventions ( Hugé et al. 2011 
Collaborations with provincial departments
Various government departments like Statistics South Africa, the Department of Agriculture and Rural Development and the Department of Planning are envisaged to be partners with the RVAC. Currently, the Limpopo Economic Development, Environment and Tourism (LEDET) are actively involved with the RVAC. The on-going environmental research at LEDET focuses on three main issues:
Ecological footprint
Even though human beings needs natural resources for use as goods and services for example energy for heat and mobility, furniture and paper, food and water, and so on during the processes of productions, to survive a lot of noxious gases and emissions would be released to the environment impacting on the quality of air, fertility of soil, fresh water and so on (Huq and Konate, 2003) . By this, nature supplies the needs and also absorbs the waste at the same time. There is therefore a need to balance the tension of living a good life for all and at the same time ensuring capacity of the biosphere to sustain the usage (Moldan et al., 2012) . This calls for sustainable development intervention defined as (Wackernagel and Rees, 2013) "improving the quality of life while living within the carrying capacity of supporting ecosystems" (Chambers et al., 2014) . A change in attitude and mind-set is also important because the natural resources are finite in the planet's ecological bank account (Cheng-Zhang et al., 2010 (Chambers et al., 2014 ). An ecological footprint provides a clear numerical value reflecting the use of resources and allows for concrete measures around environmental management (Moldan et al., 2012) . In this regard, steps have been taken to "assess and estimate ecological footprints of individuals and organisations in South Africa" (van Vuuren and Bouwman, 2006) .
Valuation of Natural Resources
Valuation of living natural resources is a new trend in environmental economics, which allows for monetary value to be assigned to biodiversity systems (Nunes and van den Bergh, 2001 ). The purpose of this project is to prove that ecosystem services have tangible financial value, which increases over time and should become part of the calculation of the provincial assets that can be channelled towards poverty alleviation and rural development ( Chee, 2004) .
Climate Change
All efforts should be geared towards being proactive regarding research to address global climate change (Few et al., 2007) . Measurement, assessment, monitoring and evaluation play significant role on how to mitigate and adapt to climate change especially on the negative impacts on water security, food security, settlements and infrastructure due to climate change (Smit and Pilifosova, 2003) . Data collected will serve as tool to develop a Climate Change Response Strategy for the Province and the rural people. This will encourage prompt dissemination of results, data and information to district and local municipalities and develop the Green Economy Strategy for the Province to mitigate against climate change (Ribeiro et al., 2009 ).
Collaboration with others national partners
Applied Centre for Climate and Earth Sciences (ACCESS)
ACCESS is a "consortium of several agencies, researcher councils, research programmes, universities and research groups who have combined efforts to deliver a range of outputs aligned to DST's Global Change Grand Challenge. It is a platform for an "integrated and end-to-end research and education, services and training outputs and outcomes related to the opportunities and challenges emanating from a varying and changing environment, collectively referred to as Earth
Systems Science" (Access, 2014). (Pauw, 2011:11) . This initiative was started against the backdrop that "the Southern African environment presents a huge challenge and is characterised by high levels of variability and biodiversity (Adger, 2003) . Rainfall is important for human survival hence it is a primary driver of the ecosystems, but its high erratic nature and variability limits its usefulness as an indicator of environmental change" (Assessment, 2005) . Its erratic nature presents an unpredictable and precarious situation and could complicate situation if the timing is wrong and may impact and distort surface temperature, humidity, soil, slope and vegetation (Midgley et al., 2011) . The impacts of these complexities, coupled with differential responses by thousands of species sometimes cause uncertainty about the direction and extent of rainfall-induced change (Vetter, 2009) . Southern Africa's indigenous biodiversity is also hugely impacted and has changed the landscapes and oceans due to the adjoining land uses such as mining, farming, conservation, forestry, urban sprawl, communal resource management, fishing and golf estates (Meffe et al., 2010) . Similarly, "time-series data covering the spectrum of spatial scales is essential for reliable data on significant environmental changes, some of which are slow, while others may be sudden. This is because data obtained over short periods and at single locations offer limited value" (Kent, 2011) .
South African Environmental Observation Network (SAEON)
Scientific study has shown that the advance of climate change is already being observed but how, when and where it will impact on Southern African society remains uncertain (Tyler et al., 2009 (Conway and Barbier, 2013) ."
Adaptation intervention is therefore significant and urgently required to bring more certainty to weather predictions about the environment and the changes in the climate ( Mukheibir and Ziervogel, 2007) . This will be a useful tool that will enable formulation of adaptive and mitigating management policies and practices, for themes ranging from food production to population health for sustained rural livelihood and alleviation of climate-induced poverty (SAEON, 2009 (Paterson, 2010) .
This project, together with others will address identified DST's Global Change Grand Challenge with the main focuses on climate change where South Africa's geographic position enables it to play a leading role in global climate change research and sustainable development. Invariably, the findings and results will serve as major contribution and significantly address the knowledge challenges and gaps that have emerged as part of the Global Change Grand Challenge (Paterson, 2010) .
Anticipated Outcomes of the Limpopo RVAC
At the helm of affairs at the University of Limpopo RVAC is Prof Ayisi who explained according to Ayisi (2012) (Ayisi, 2012) .
The centre will also work and partner with the local communities in Limpopo Province and engage in participatory sustainability assessments to identify the communities' risks and vulnerabilities and develop and apply appropriate adaptive measures. These will provide useful and meaningful assistance that will alleviate poverty and the plight of the community. The overall goal is therefore to strengthen the resilience of the local communities in Limpopo Province. 
Conclusion
Research and implementation of the findings of studies are the main tools needed to address the risks and vulnerability emanating from climate change. SANROD in collaboration with the historically rural black universities have intensified their research activities on the evidence based studies in order to fill the seemingly gaps with regard to various challenges being faced by rural people where these universities are located. Undoubtedly, with appropriate support by all the stake and role players, data collected can be used for purposes of monitoring and evaluation of the impact of climate change on whole aspect of the rural dwellers including but not limited to farming, agriculture, food production, water, rainfall drought and so on. The presence of centres is good, but having the centres are not enough, they must be used to perpetrate and promote research activities that will impact positively on the social economic well beings of the people.
Recommendations
The continuity of the partnership should be the major underpinning of the collaboration. This is highlighted against the backdrop that formidable and useful centres of this nature have collapsed and failed to continue to discharge the functions with which they were set up due to some problems which, if evaluated, have no bearing to the focus of the responsibilities of the centres. Towards this end, experienced, dedicated qualified academic should at all-time be the head of the centres in order to continue to champion research activities. Funding is very important, while the centres are expected to generate funding, the host universities and other collaborators should always release funds as at when due in order not to truncate the noble idea of embarking on and producing meaningful and useful researches that will make the people cope and adapt to the changing climate.
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